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small resistances necessary to bring the copper coil within range of the
standard was also arranged in a different manner. Some. trouble had been
experienced in getting a sufficiently good fit between the contact pieces used
in the first series and the mercury cups. It is necessary that the stout
copper terminals should press down closely upon the bottoms of the cups,
and also that the mercury should not be liable to escape at high speeds from
the effect of centrifugal force. Bits of indiarubber tubing were placed
round the copper legs, by which a fair fit with the sides of the cups
was effected ; but I thought that it would be an improvement to revert
to a single contact piece for the mercury cups of no sensible resistance,
whose fit could be carefully adjusted, and to insert the extra resistances at
the connexion of the other (outer) ends of the component coils. For this
purpose binding screws were employed, pressing firmly together the flat
copper terminals of the copper wire and of the German-silver resistance
pieces. It is almost unnecessary to say that these short lengths of German-
silver wire were doubled upon themselves before being coiled, and that the
pieces were not touched between a spinning and the associated resistance
comparisons. Used in this way the screwed up contacts seemed unobjection-
able, even though the surfaces were not amalgamated.
On each night and for each speed a set of twelve spinnings was made,
six with wire circuit open, and six with wire circuit closed. It was usual to
take, first, two of the former (one with positive and one with negative
rotation); secondly, to compare the resistances of the revolving circuit
and the standard; thirdly, after inserting the contact piece and adjusting
the indiarubber strap by which it was held down, to make the six closed
contact spinnings; fourthly, to compare the resistances again; and lastly, to
complete the open contact readings. Each spinning, it will be under-
stood, involved the reading of several elongations (about six for the open
contact and ten for the closed), from which the position of equilibrium
was deduced.
Table II. [p. 70] gives all the results of the second series, except one
for 35 teeth on August 27th, which was rejected on the ground that it
exhibited such large internal discrepancies, as to force us to the conclusion
that the contact piece had been inserted improperly. It will be seen
that the agreement is good except on August 29th, in which case the
deflections are as much as four or five tenths of a millimetre too small.
These discrepancies, though not very important in themselves, gave me
a good deal of anxiety, as they were much too large to be attributed to
mere errors of reading, and seemed to indicate a source of disturbance
against which we were not on our guard.
The least unlikely explanations seemed to be (1) a change in the distance
of the mirror from the scale, which unfortunately had not been remeasured